We define and study some subclasses of analytic functions by using a certain multiplier transformation. These functions map the open unit disc onto the domains formed by parabolic and hyperbolic regions and extend the concept of uniformly close-to-convexity. Some interesting properties of these classes, which include inclusion results, coefficient problems, and invariance under certain integral operators, are discussed. The results are shown to be the best possible.
Introduction
Let A denote the class of analytic functions f defined in the unit disc E {z : |z| < 1} and satisfying the condition f 0 0, f 0 1. Let S, S * γ , C γ and K γ be the subclasses of A consisting of functions which are univalent, starlike of order γ, convex of order γ, and close-to-convex of order γ, respectively, 0 ≤ γ < 1. Let S * 0 S * , C 0 C and K 0 K. For analytic functions f z ∞ n 0 a n z n and g z ∞ n 0 b n z n , by f * g we denote the convolution Hadamard product of f and g, defined by f * g z ∞ n 0 a n b n z n .
1.1
We say that a function f ∈ A is subordinate to a function F ∈ A and write f z ≺ F z if and only if there exists an analytic function w z , w 0 0, |w z | < 1 for z ∈ E such that f z F w z , z ∈ E.
Abstract and Applied Analysis
If F is univalent in E, then
For k ∈ 0, 1 , define the domain Ω k as follows, see 1 :
For fixed k, Ω k represents the conic region bounded, successively, by the imaginary axis k 0 , the right branch of hyperbola 0 < k < 1 , a parabola k 1 . Related with Ω k , the domain Ω k,γ is defined in 2 as follows:
The functions which play the role of extremal functions for the conic regions Ω k,γ are denoted by p k,γ z with p k,γ 0 1, and p k,γ 0 > 0 are univalent, map E onto Ω k,γ , and are given as
1.5
It has been shown 3, 4 that p k,γ z is continuous as regards to k and has real coefficients for all k ∈ 0, 1 .
Let P p k,γ be the class of functions p z which are analytic in E with p 0 1 such that p z ≺ p k,γ z for z ∈ E. It can easily be seen that P p k,γ ⊂ P , where P is the class of Caratheodory functions of positive real part.
The class P m p k,γ is defined in 5 as follows. Let p z be analytic in E with p 0 1.
For k 0, γ 0, the class P m p 0,0 coincides with the class P m introduced by Pinchuk in 6 . Also P 2 P .
The generalized Harwitz-Lerch Zeta function 7 φ z, λ, μ is given as
It can easily be verified that Re p 1 z > 1/2 and, in this case, the order 1/2 is sharp.
We now define the following. iii
and we note that, for 0
Special Cases.
ii For k γ λ 0, we obtain the class T m introduced and discussed in 17 .
iii When we take m 2 and λ 0, then k − ∪T γ 2 0, μ k − ∪K γ , the class of uniformly close-to-convex functions, see 2 .
Preliminary Results
We need the following results in our investigation.
Lemma 2.1 see 18 . Let q z be convex in E and
In the following, one gives an easy extension of a result proved in 1 . 
and q k,γ z is the best dominant of 2.3 .
Lemma 2.3 see 19 .
If f ∈ C, g ∈ S * , then for each h analytic in E with h 0 1,
where Coh E denotes the convex hull of h E . 
Lemma 2.5 see 20 . Let h ∈ P m ρ , 0 ≤ ρ < 1. Then, with re iθ , z ∈ E, one has
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2.9
Proof
Now the proof follows immediately by using the well-known Rogosinski's result, see 21 .
Main Results
We shall assume throughout, unless stated otherwise, that k ∈ 0, 1 , m ≥ 0, 0 ≤ γ < 1, λ ∈ C, μ > −1 and z ∈ E.
Proof. Set
We note H z is analytic in E with H 0 1. Define 
where q k,γ z is the best dominant and is given as
Consequently it follows, from 3.2 , that H ∈ P m p k,γ and
For k 0, γ 0, we have the following special case. 
3.11
Proof. We write
3.12
and proceeding as in Theorem 3.1, we obtain
3.13
We construct the functional ψ u, v by taking u H i z ,v zH i z , as
The first two conditions of Lemma 2.4 can easily be verified. For condition iii , we proceed as follows:
,
3.15
where By taking α 1, β 0, λ 0, and m 2, we obtain a well-known result that every convex function is starlike of order 1/2. Also, for β 1, λ 0, α 1, and m 2, we obtain from 3.1 the Libera operator and in this case we obtain a known result with γ 1 2/ 3 √ 17 for starlike functions, see 18 .
Assigning permissible values to different parameters, we obtain several new and known results from Theorem 3.1 and Corollary 3.2. Proof. We can write 3.1 as
where 3.23
